The influence of dietary protein and carbohydrate on the principal oxidative biotransformations of estradiol in normal subjects.
Dietary protein, when substituted for carbohydrate or fat, can increase cytochrome P-450-dependent drug oxidation rates in humans. Endogenous estrogens, as well as drugs, are also metabolized by cytochrome P-450 and other enzymes in the hepatic endoplasmic reticulum. Therefore, it was of interest to determine whether variations in diet can alter the major metabolic pathways for estrogens, as assessed by radiometric methods. Eight normal men were fed a high protein diet (44% of calories as protein, and 35% as carbohydrate for 2 weeks), followed by a high carbohydrate diet (70% of calories as carbohydrate and 10% as protein) for an additional 2 weeks. The fat and total energy contents of the two diets were equal. The percent oxidation of [2-3H]estradiol, measured as 3H2O released, which is an in vivo measure of 2-hydroxylation of endogenous estrogen, was greater in all eight men during the high protein dietary period than during the high carbohydrate dietary period (44 +/- 3% and 33 +/- 3%, respectively, means +/- SE, P less than 0.005). In contrast, 16 alpha-hydroxylation of estrogen, as measured using [16 alpha-3H]estradiol, did not change significantly. Our findings demonstrate that dietary components can alter estradiol oxidation in humans and that the 2- and 16 alpha-hydroxylases for estrogen are under separate regulatory control. The influences of specific nutrients on estrogen metabolism may have potential significance for diseases in which these hormones may play a role in clinical expression.